Mirror visual feedback (MVF) during motor training has been shown to improve motor 
Introduction

47
Mirror visual feedback (MVF) during practice of a novel motor skill has been shown to 48 improve performance not only of the trained but also of the untrained hand (Nojima et 49 al. 2012) . The fact MVF leads to behavioral gains in the untrained body part suggests 50 that it might be an interesting adjuvant approach for neurorehabilitation. Indeed, the 51 concept of MVF was originally used to reduce phantom-limb pain after upper limb 52 amputation (Ramachandran and Rogers-Ramachandran 1996) . Since then, the (Hamzei et al. 2012) .
72
Based on the afore-mentioned findings, the present study was designed to further 73 investigate the role of M1 in MVF-induced performance improvements in the untrained 74 hand by assessing the interaction with NIBS. We hypothesized that up-regulating we also tested the effect of a-tDCS without MVF. We hypothesized here that a-tDCS 80 without MVF will also improve performance in the untrained hand but to a smaller 81 degree as compared to a-tDCS with MVF. To investigate the stability of the potential 82 tDCS-mediated MVF effects, performance of the trained and untrained hand was re-83 evaluated 24 hours initial training of the groups that received combined a-tDCS or s-84 tDCS and MVF. 
Material and Methods
87
A total number of 29 right-handed healthy young participants (mean age: 26.64 ± 3.58 88 years; range: 20-37 years; 11 female) were enrolled in the study and gave written total of 28 participants (17 male, 11 female) were included in the final analyses.
106
For the main experiment (n=20), participants were invited to take part in the study over 107 two consecutive days (d1 and d2). Detailed study procedures have been described tDCS-induced behavioral effects, the ball-rotation task was performed again on the 126 second day (d2, 24 hrs. later) under the same experimental conditions as described 127 above but without tDCS application (Fig. 1 ).
128
In a post-hoc control experiment, a total number of eight participants performed the ball- ball-rotations/min) offline by an experimenter who was blinded to the study procedures.
142
Transcranial direct current stimulation (tDCS) was delivered via saline-soaked sponge 143 electrodes using a weak direct current of 1mA generated from a battery driven with a 3D motion tracked pointer stick to guide electrode placement.
157
Impedance during tDCS was always kept below 10 kΩ. During a-tDCS, the current was 158 increased at the start and decreased at the end of tDCS for 30s in a ramp-like fashion.
159
Current density under the anode (right M1) was 0.028 mA/cm 2 (total charge 0.033
C/cm 2 ) and 0.01 mA/cm 2 (total charge 0.012 C/cm 2 ) under the cathode (frontal orbit).
161
During s-tDCS, the current was increased, maintained and then decreased for 30 s were performed for day 1 (d1) and day 2 (d2) for both hands. Performance differences 178 between the trained (R 10) and untrained hand (L post) were investigated using paired 
Discussion
254
The aim of the present study was to further investigate the role M1 (ipsilateral to a 255 trained hand) in mediating MVF-induced behavioral gains of the untrained (left) hand.
256
We provide novel evidence that up-regulating excitability in M1 by means of a-tDCS in NIBS might enhance the training outcome of both, the trained and untrained hand. specific for the left hand since no such changes were observed for the trained hand.
447
The plot of mean performance and performance range shows mean ± SEM values. 
450
Please note that a-tDCS+MVF augmented behavioral gains as compared to s-
451
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